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ABSTRACT 

We report results from a pilot program to obtain spectroscopy for objects detected in the Galaxy 
Evolution Explorer (GALEX) Medium Imaging Survey (MIS). Our study examines the properties of 
galaxies detected by GALEX fainter than the Sloa n Digital Sky Surv ey (SDSS) spectroscopic survey. 
This is the first study to extend the techinqucs of (Sali m et al. Il200"5h to estimate stellar masses, star 
formation rates (SFR) and the b (star formation history) parameter for star-forming galaxies out to 
z ~ 0.7. We obtain redshifts for 50 GALEX MIS sources reaching NUV = 23.9 (AB mag), having 
counterparts in the SDSS Data Release 4 (DR4). Of our sample, 43 are starforming galaxies with 
z < 0.7, 3 have emission line ratios indicative of AGN with z < 0.7, and 4 objects with z > I are 
QSOs, 3 of which are not previously cataloged. We compare our sample to a much larger sample of 
'--^50,000 matched GALEX/SDSS galaxies with SDSS spectroscopy; while our survey is shallow, the 
optical counterparts to our sources reach ~3 magnitudes fainter in SDSS r than the SDSS spectroscopic 
sample. We use emission line diagnostics for the galaxies to determine that the sample contains mostly 
star- forming galaxies. The galaxies in the sample populate the blue sequence in the NUV — r vs Mr 
color-magnitude diagram. The derived stellar masses of the galaxies range from 10^ to 10^^ M© and 
derived SFRs are between 10~^ and 10^ MQyr~^. Our sample has SFRs, luminosities, and velocity 
dispersions that are sir nilar to the samp l es of faint compact blu e g alaxies studied previo usly in the 
same redshift range bv iKoo et all (jl995f ). iGuzmdn et aU (|1996f ). fc iPhillips et al. I (|l997f ). However, 
our sample is 2 mag fainter in surface brightness than the compact blue galaxies. We find that the 
star-formation histories for a majority of the galaxies are consistent with a recent starburst within 
the last 100 Myr. 

Subject headings: galaxies: active galaxies:redshifts galaxies: starburst ultraviolet: galaxies 
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1. INTRODUCTION 

Following the successful launch and early operations 
of the Galaxy Evolution Explorer satellite in 2003, we 
decided to undertake an initial spectroscopic assay of 
sources detected by GALEX using the DEIMOS mul- 
tiobject spectrograph f Faber et al.ll2003[) on the Keck II 
telescope. Although GALEX data have been matched 
to re latively deep optical surveys (jSchiminovich et alTI 
l2005h o ur study is the first to extend the modeling tech- 
nique of iSahm et aP ()2005l ) from z = 0.25 to z ~ 0.5. 

The power of the GALEX Medium Imaging Survey to 
select interesting objects is noteworthy. We recall that 
the MIS observations are 1500 sec in duration, imag ing 
FUV and NUV s i multa neously (jMartin et al. I (|2005at l & 
iMorrissev et al. I ()2005l )). The GALEX satellite has in- 
vestigated the ultraviolet universe to z ~ 1 with the goal 
of determining among other things, the star formation 
r ate (SFR) of galaxies in the local univ e rse, z < 0.25 
(ISahm et al. I [2005[ iMartin et al. I [2005bt iWvder et al.1 
1005; TrcvexetalJ|2005D and the ev olution of the global 
star f ormation density out to z ~ 1 (jSchiminovich et al. I 
|2005() . The ultimate goal of such work along with other 
surveys and observations of galaxies at similar and higher 
redshifts is to constrain the baryonic physics of galaxy 
formation and evolution. Questions still remain as to 
how the SFR depends on differen t factors such as envi- 
ronment, mass, morphology etc. (jMartin et al. I [2005a) . 
Previous work deriving SFRs with a UV-selected sam- 
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pie was carried out by I Sullivan et al. I (|2000D who de- 
rive SFRs both from UV luminosities at 2000A and Ha 
luminosities from optical spectra for a sample of galax- 
ies at redshifts of < z < 0.4 detected_ i n the UV by 
the b alloon-borne telescope FOCA (jMilliard. B. et alTI 
Il992t l. Estimates of local star formation rates before this 
were only possible through either optical emission line lu- 
minosities of the recombination lines of Hydrogen, mostly 
Ha, and [ OII]A3727 or the far infrared luminosity from 
lO-lOO^im (jKennicutt Ill998f) . 

In this paper we present the observations and results 
from the pilot program for a sample of objects detected 
by GALEX and SDSS with spectra obtained from the 
DEIMOS spectrograph at the Keck II telescope. The 
analysis of this sample is enhanced greatly by the tech- 
niques of Salim et al.(2005) that have been expanded 
to include the derivation of galaxy physical parameters 
such as stellar mass, from GALEX + SDSS photometry 
and redshifts. The main goal of this paper is to charac- 
terize the galaxies detected by GALEX that are fainter 
than SDSS Spectroscopic Galaxy Sample, in terms of 
mass, SFR, and UV-optical color. We are predomi- 
nantly (about two-third s of th e sample) seeing the faint 
blue galaxy population (jEllis I [1997) and are also sensi- 
tive to QSOs. While GALEX observations have been 
undertaken in many deep fields with mu ch higher me- 
dian redshifts (jSchiminovich et al~l |2005| ) we have the 
advantage in this sample of obtaining spectroscopy with 
Keck/DEIMOS, which gives wavelength coverage suffi- 
cient to derive some detailed physical parameters from 
the spectra. In §2 we describe the Sample and the pho- 
tometric and spectroscopic data. Redshift and emission 
line flux measurements from the spectroscopy are pre- 
sented in §3. The distributions of UV color, UV-optical 
color, and the SDSS r magnitude for the sample are de- 
scribed in §4. The derived galaxy parameters from SED 
fits are described in §5. We give a discussion and sum- 
mary of our findings in §6 and 7. Throughout this paper 
we assume Ho=70 km s^^ Mpc^^, ilm=0.3, and riA=0.7. 

2. SAMPLE AND OBSERVATIONS 
2.1. GALEX/SDSS Data 

GALEX is a NASA Small Explorer Mission aimed to 
survey the UV emission from Galact ic and extragalactic 
sources from 700km ci rcular orbit (Mart in et al. Il2005al : 
iMorrissev et"an[2005h . GALEX images the sky simul- 
taneously in two bands, the far-UV (FUV 1344-1786A) 
and the near-UV (NUV 1771-2831 A). Each GALEX cir- 
cular field is 1.25 deg. in diameter. We use FUV and 
NUV magnitudes and magnitude errors derived in ellip- 
tical apertures The photometry is taken from the 
GALEX Internal Release 1.1 (IRl.l). The GALEX MIS 
photometry for tile number 10273 has a limiting magni- 
tude, m;i„j(AB)= 23. 

We use optical photometry for our objects obtained 
from SDSS Data Release 4 (DR4) (|Abazaiian et al. I 
I2004D . The SDSS photometric data are taken with the 
2.5m telescope at Apache Point _Observatory. Imag- 
ing is obtained in ugriz bands (Fukugita et al. 19i)6; 
ISmith et al.1[2002[). Th e imaging data are photometri- 
callv (jHogg et al. ll2001h and astrometrically (jPier et al. I 

GALE X source detection and m easurement is obtained from 
SExtractor IIBertin. fc Arnouts iri996l) 



l2003f ) calibrated. An overview of the SDSS data pipelin es 
and products can be found in lStoughton et al. I (|2002f l. 

2.2. Sample 

Our sample is derived from objects with detections 
in the GALEX Medium Imaging Survey (MIS) tile 
10273, centered at a right ascension/declination of 
17'*40"32.07'' / 57°10'45.15". 

The GALEX field being much larger than the DEIMOS 
slit mask, we selected objects from the GALEX field to 
populate two DEIMOS slit masks. The two DEIMOS 
fields were initially chosen to maximize the number of 
MIS objects with optical counterparts in the SDSS clas- 
sified as galaxies with FUV— NUV < photometry from 
an early version of the GALEX data reduction pipeline. 
The number of galaxies matching this criteria was much 
smaller than the number of available slits, and so to take 
full advantage of the DEIMOS field of view, the slits 
were populated by any galaxy detected by both GALEX 
and SDSS. In addition, the remainder of available slits 
in both fields was populated with blue stellar-like ob- 
jects (QSOs and white dwarfs), main sequence outlier 
stars {u — g < 1 or g — r < 0), and bright alignment 
stars. The first DEIMOS field contains 26 objects classi- 
fied as galaxies in SDSS, and 10 blue stellar objects and 
main sequence outlier stars. The second DEIMOS field 
contains 19 objects classified as galaxies in SDSS, and 9 
blue stellar objects and main sequence outlier stars. 

2.3. Spectroscopic observations 

The spectroscopic data were obtained at the Keck II 
telescope with the DEIMOS multi-o bject spectrometer 
on October 1, 2003 (iFaber et al.ll2OO30 . Spectra were ob- 
tained using two slit masks, for a total 64 spectra. The 
830 grooves mm~^ grating was used with a slit width of 
0".73 giving a resolution of ~ 2.5A FWHM. The signal- 
to-noise ratio obtained over the continuum of each spec- 
trum varied between sources from 1 to ~ 20, depending 
on the brightness of the source. The integration time 
for both slit masks was 30 minutes. Flux calibration 
of the spectra was not performed as no fiux standards 
were observed. The spectra cover a wavelength range 
of ~ 5000 - 9000A. Fi gure 1 shows a panel of several 
one dimensional spectra for star-forming galaxies in the 
sample at a range of redshifts, plotted in the rest wave- 
length, and Figure 2 shows the spectra for objects with 
measured z > 1. 

3. REDSHIFT DETERMINATION AND MEASUREMENT OF 
EMISSION LINES 

In all, we measured 50 redshifts, 45 for sources classi- 
fied as galaxies in SDSS and 5 for sources classified as 
stars in SDSS. Of those five, three are QSO's at z > 1 
and the other two are star-forming galaxies. The re- 
maining 14 of the sources classified as stars by the SDSS 
have stellar spectra. The redshifts for objects with de- 
tected emission lines were measured by eye. For objects 
with z < 1, multiple emission lines were detected includ- 
ing either Ha and/or H/3 and [OII]A3727, [OIII]A4959 
,[OIII]A5007, [NII]A6584,[SII]A6717, and [SII]A6731. For 
all objects where the doublet [OIIJA3727 was detected, 
Ha was redshifted beyond the wavelength range of the 
detector. For one source, at z=1.028, we detected two 
features that we assigned as [OIIJA3727 and MgIIA2800 
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emission. For the other three sources with z > 1 we find 
only 1 feature that we identify as MgIIA2800, based on 
the width of the Une and the absence of other features 
in the spectrum. Figure 3 shows the redshift distribu- 
tion of the sample. The mean redshift of the sample 
is Zmean = 0.421. Two of the sources in the DEIMOS 
sample have corresponding SDSS spectra. The redshifts 
obtained for these two objects agree with the SDSS red- 
shifts. One of the objects with SDSS spectra is the QSO 
at z = 1.028 and the other is a galaxy at z = 0.176. 
Both the DEIMOS spectra and the SDSS spectra for the 
latter object have significant detections of only Ha and 
[Nil] 6584. 

We measure spectral emission line fluxes and equiva- 
lent widths for [OII]A3727, H/3, [OIII]A4959, [OIII]A5007, 
Ha, [NII]A6584, [SII]A6717, and [SII]A6731. Fluxes, 
equivalent widths and errors for the emission lines were 
measured in IDL using the MPFIT function. The con- 
tinuum of each spectrum was first fit by a polynomial, 
then the emission lines were simultaneously fit with gaus- 
sians. Table 1 lists the objects, their equivalent widths 
and flux ratios of [OIII]A5007/H/3 and [NII]A6584/Ha 
for objects with a 3cr measurement of at least one of 
the above lines. We did not perform a reddening cor- 
rection to the fluxes, since the standard procedure re- 
quires either detections of both Ha and H/3 or a mea - 
surement of the radio continuum (jOsterbrock I Il989f ). 
The effect of this on the flux ratios of [OIII]A5007/H/3 
and [NII]A6584/Ha is thought to be neghgible due to 
the small wavelength separation of the emission lines. 
In the DEIMOS sample we only have detections of 
both Ha and H/3 for 18 objects, all at z < 0.3, and 
chose for consistency not to perform corrections on any 
of the spectra. We note that the foreground Galac- 
tic extinction, E(B-V), calculat ed from the d ust maps 
oflDJ. Schleg el. D.P. Fi nkbeine r. fc M. Da^ ([1998) is 

.05 magnitudes for the field. 

Fourteen objects have measured fluxes of 
H/3, [OIII]A5007, Ha, and [NII]A6584. Fig- 
ure 4 shows the emission line diagnostic of 
[Baldwin. Phillips, fc Terlevich I ()1981h used to dis- 
tinguish star-forming galaxies and Type II AGN. The 
solid curve is the boundary between star-forming galax- 
ies and AGN dete rmined throug h mod eling of starburst 
galaxy spectra bv lKewlev et al. I (|2001h . A star forming 
galaxy with only ~ 20% of the optical emission line flux 
due to an AGN would lie abo ve the star- forming/ AGN 
boundary (jKewlev et al. 11200 ll ). The dashed curve is the 
more stringent demarcation used by iKauffmann et alH 
(|2003l ) to distinguish between AGN and star-forming 
galaxies in SDSS. The shaded histogram shows the 
distribution of emission line ratios for a sample of 
51,000 SDSS/GALEX o bjects (see §4). The curve of 
IKauffmann et al71 (|2003f l distinguishes between the two 
different sources of emission line flux in this large sample 
with the AGN occupying the parameter space to the 
right of the distribution of star-forming galaxies. In 
the DEIMOS sample only three galaxies of the fourteen 
have emission line flux ratios above this curve, implying 
that some portion of the flux is due to an AGN, though 
it is still within the errors that the emission line flux for 
two of these objects results entirely from star-forming 
regions inside the host galaxies. Objects can also be 
AGN if log [0III]/H/3 > 1 or log [NII]/Ha > 0.3. 



Another 13 objects also have only detections of H/3 and 

[OIIIJA5007. Of the thirteen, one has a f lux ratio of log 
0III] /H/3 > 1, indicative of an AGN. ISullivan et all 
_200d [) find a similar ratio of galaxies classified as 

star-forming/AGN from examination of emission lines 

in their sample of UV selected galaxies. 

4. MAGNITUDE AND COLOR DISTRIBUTION 

The DEIMOS sample is ~ 3 magnitudes deeper in r 
than the SDSS spectroscopic sample. Figure 5 shows 
a histogram of the SDSS r magnitudes for the sample 
plotted with the SDSS r magnitude for GALEX MIS 
sources in IRl.l with matches in the SDSS DR2 spec- 
troscopic sample. The IR1.1/DR2 sample consists of 
^ 51, 000 galaxies at redshifts 0.005 < z < 0.25 with de- 
rived star-formation histories (SFHs) by SED fitting (see 
§5). The IR1.1/DR2 histogram is normalized to the size 
of the DEIMOS galaxy sample. The IR1.1/DR2 sample 
is mostly bound ed in r by the SPSS s pectroscopic survey 
limits, r < 17.7 (1 S trauss et ;iDl2002f ). 

Using the redshifts determined for the DEIMOS sam- 
ple we calculate the absolute r magnitude, M^, of galax- 
ies in the sample, k-corrected to the mean redshift of the 
IR1.1/DR2 sample, z = 0.1. K-corrections for all band- 
passe s were calcu lated using the publicly available code 
of Bl anton et al. I ([2003) version 4_1_4. In Figure 6 we 
construct a color magnitude diagram (CMD) of NUV—r 
versus M^. We overplot our sample onto the IR1.1/DR2 
sample, plotted as a shaded contour plot. In the figure 
the diamond symbols correspond to DEIMOS objects 
with spectroscopically measured redshifts at z < 0.25, 
and the crosses correspond to objects with spectroscop- 
ically measured redshifts at 2; > 0.25. The contours 
enclose 40% and 80% of the objects in the IR1.1/DR2 
sample. 

The CMD of the IRl.l /DR2 sample clearly shows the 
bimodality of galaxies seen by GALEX in the nearby 
universe, z < 0.25, with distribution peaks at blue 
NUV — r colors of ~ 3 and at red NUV — r colors of 6 
([Wvder et al. II2005D . We henceforth call these the blue 
and red sequences. The galaxies in the blue sequence 
are generally late-type in morphology and have spec- 
tra with emission l i ne-ratios indicative of sta r- formation 
(jSahm et al. 1 120051 : [Brinchmann et al. II2004D . while the 
galaxies in the red sequence typically have absorption 
line spectra and lower star-formation rates than blue 
sequence galaxies. The majority of the objects in the 
DEIMOS sample lie in the region of the diagram occu- 
pied by blue star- forming galaxies in the IR1.1/DR2 sam- 
ple, mostly along the blue edge of the distribution, with 
only one having a NUV — r color greater than 4. The 
spectrum for this object, at 2 = 0.077, is shown in Fig- 
ure 1. The spectrum shows absorption features: NaD, 
and Mgib, but also shows weak emission features of Ha, 
[NII]6584, and [SII]6717,6731. 

In the bottom-left panel of Figure 7 we again plot the 
color magnitude diagram for the sample, highlighting the 
objects with FUV detections (filled circles). The other 
3 panels of this figure show the UV color distribution 
for the 24 galaxies in the DEIMOS sample with FUV 
detections. Plotted for reference are galaxies from the 
IR1.1/DR2 sample with FUV detections shown as the 
shaded countour plots or shaded histogram in the respec- 
tive panels. Besides the 3 galaxies in the DEIMOS sam- 
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pie with FUV - NUV < the UV color for this sample 
shows a similar distribution with the IR1.1/DR2 sam- 
ple. In the FUV CMD the objects with < 20 show 
a range of UV color not seen in the local blue sequence 
galaxies of similar optical luminosity. Both figures 6 and 
7 show that this sample probes the type of galaxies that 
one obtains when looking at objects detected by GALEX 
several magnitudes deeper than the SDSS spectroscopic 
limit. 

5. DERIVED GALAXY PARAMETERS 

We derive the f ollowing galaxy par ameters according 
to the approach of lSahm et al. I (|2005D : the V-band dust 
attenuations, Ay in magnitudes, stellar metallicity Z, the 
current star formation rate, SFR, averaged over the past 
100 Myr in M© yr~^, the present-day stellar mass, M^,, 
of the galaxy in Mq, the fraction of stellar mass formed 
in bursts over the last 100 Myr, F burst, and the IScalol 
(|T986) b parameter, defined as the ratio of the current 
SFR to the past time-averaged SFR (averaged over the 
estimated age, not Hubble time). The galaxy parameters 
are derived from model libraries of galaxies at redshifts 
between 0.1 and 1.6 at redshift increments of 0.1 for the 
DEIMOS sample, and at redshifts of 0.05,0.1,0.15,0.2, 
and 0.25 for the IR1.1/DR2 sample. Each library con- 
sists of up to ^10^ models. Each model is parameterized 
according to galaxy age, optical depth, star formation 
history (SFH), and metallicit y. The SFH of each mode l 
is parameterized according to iKauffmann et al. I ()2003f ). 
with an underlying, continuous, exponentially declining 
SFR upon which bursts of star formation, random in time 
and amplitude, are superimposed. Dust attenuation in 
each model is param eterized using the prescription of 
iCharlot fc FalTl ([200(ih using an effective l/-band optical 
depth TV and absorption curve, r oc A'^'^ resulting from 
both giant molecular clouds and the diffuse ISM, with 
the fraction /x of Ty contributed only by the diffuse ISM. 
The F-band optical depth from giant molecular clouds 
is taken to only affect stars younger than 10 Myr. A 
description of the prior distrib ution s of th e model pa- 
rameters is discussed in Salim ct al. I ()2005| ). 

Spectral energy distributions (SEDs) are created for 
each galax y in the library using the population synthe- 
sis code of lBruzual fc Chariot I pOOSi ) . The model SEDs 
are convolved with the GALEX and SDSS filter response 
curves. Statistical estimates of physical galaxy param- 
eters are derived by comparing the observed 7 band 
GALEX/SDSS fluxes of each galaxy to all the convolved 
model SEDs in the nearest redshift library. Probabil- 
ity density functions (PDFs) for each physical parame- 
ter are created by assigning weights to the parameters. 
The goodness of fit of the model determines the weight 
(oc exp[— x^/2]) that is assigned to the parameters of that 
model. The median (or most typical parameter value) of 
the PDF is taken as the estimate of the galaxy parame- 
ter. 

We perform SED fits for galaxies not identified as 
QSOs. In Table 2 we list the galaxies, their redshifts, 
NUV — r non k-corrected colors, and their derived pa- 
rameters. The parameters derived from the SED fits are 
not used unless the reduced fit of at least one model 
is below 10. Only two of the 46 galaxies do not meet 
this criterion. Figures 8 and 9 show the derived param- 
eters for the DEIMOS sample of galaxies overplotted on 



the IR1.1/DR2 sample plotted as shaded contour plots. 
The contours are labeled and encompass 52%, 84%, and 
97% of the data. The diamonds as before are objects 
with z < 0.25, and the crosses are objects with z > 0.25. 
The objects span the range of derived parameters of the 
IR1.1/DR2 sample for Z, and Ay. 

The derived metallicities, Z ~ [Fe/H], for the sam- 
ple are not very well constrained. The typical error, 1/4 
of the difference between the 97.5 percentile and the 2.5 
percentile of the PDF, of the derived metallicities are 
±43% Zq. The derived M, range from 10^ to 10" Mq 
with an average error of ^ ±0.2dex, but the majority 
of the M* are at or below 10"'^°Mq, about an order of 
magnitude below the mean of the IR1.1/DR2 sample. 
The derived SFRs lie between lO'^ and 10^ Mgyr"!, 
with five galaxies having derived SFRs greater than 10 
M0yr~^. The average error on the derived SFRs is typ- 
ically ±0.3dex. Comparing the SFRs between galax- 
ies with similar NUV ~ r color or M», the galaxies at 
z > 0.25 have SFRs about an order of magnitude greater 
than the galaxies at z < 0.25. This is mostly a selec- 
tion effect since the more distant galaxies are also more 
luminous on average. A comparison of these SED de- 
rived SFRs with Ha derived SFRs cannot be performed 
since the spectra are not flux calibrated and many lack 
Ha. The range of SFRs we find for this sample is simi- 
lar to the rang e of SF Rs for local UV galaxies found by 
I Sullivan et al. I (|2000D derived both from Ha luminosity 
and from the UV luminosity, but i s an order of magnitude 
larger than the SFRs found by 'Kobul nickv fc Kewlev I 
(2004) in their sample of Goods-North Treasury Keck 
Redshift Survey galaxies at 0.4 < z < .9 when compared 
to galaxies in the DEIMOS sample with similar redshifts. 

We find that the galaxies are largely starbursts with 
log& ~ —0.1. This is shown in Figure 10. The dis- 
tribution of \ogb for objects in the DEIMOS sample 
with SED fits are plotted with the distribution for the 
IR1.1/DR2 sample normalized to the number of objects 
in the DEIMOS sample with SED fits. The DEIMOS 
sample shows a highly peaked value of log b compared to 
the IR1.1/DR2 sample which has two small peaks near 
log& ^ —3 and ^ — 1, showing that most of these galax- 
ies currently have less star-formation now than in the 
past. The value log& ^ —0.1 that describes most of 
the galaxies in the DEIMOS sample indicates that while 
these galaxies have less star formation than in the past, 
they are currently or have recently gone through a burst 
of star- formation. Two of the galaxies have log 6 > 
indicating that these galaxies are going through major 
starbursts in their histories. From a statistical stand- 
point, the SED fits reveal with a 95% reliability that at 
least three galaxies have not had a burst of starformation 
in the last 100 Myr. Half of the galaxies in the sample 
could have formed as much as ~ 10% of their stellar mass 
in a burst within the last 100 Myr, 10 could have formed 
up to ~ 25% and five of the less massive systems could 
have had up to ^ 50% of their stellar mass form in bursts 
within the last lOOMyr. 

6. DISCUSSION 

In the plot of NUV — r vs Mr our sample lies along 
a "blue sequence" of star forming galaxies and they 
have among the bluest colors for star forming galax- 
ies in the local Universe found by GALEX and SDSS. 
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While all the galaxies show blue NUV — r color this 
is not a homogenous sample. Fifteen of the galax- 
ies show disk structure in the SDSS images. The re- 
maining two-thirds of the sample fit into the heteroge- 
neous class of faint blu e galaxies at intermediate redshifts 



previously s t udied by iKoo et al I (Il995fl , 
I9 M II99I : iPhillips et al. I (|1997r ) and 



Guzman et al. 



Guzman et al. 



19971 ) in the Hubble Deep Fiel d and adjoining fields. 



and bylHammer et al. I (2000) and lMallen-Ornelas et al.1 
(|19997 in the Canada-France Redshift Survey. 

The faint blue subset of the DEIMOS sample has 
similar luminosities, SFRs and optical colors to the 
compact galax i es fou nd in the Hubble Deep Field by 
iPhillips et al. I (|1997D . though none are "compact" (op- 
tical half-light radii < 0".5.) This is a selection effect 
in our sample. Galaxies with half-light radii this small 
are classified as stars in SDSS and would not have been 
selected for spectroscopy in our sample. In Figure 11 we 
plot, as filled diamonds, the rest frame absolute B magni- 
tude versus the B magnitude surface brightness and SFR 
versus velocity dispersion. The absolute B magnitudes 
are calculated fro m the observed b andp asses using the k- 
correction code of lBlanton et al. 1 ()2003f ) , and the surface 
brightness are calculated with the half-light SDSS r pet- 
rosian radii. The velocity dispersions are derived from 
the measured linewidths of [OIII]5007 for objects with 
> 3(T detections of the emission line. For comparison, 
we also pl ot, as stars and squares, the faint blue ga laxy 
samples of iKoo et al I ()1995l ) ; iGuzmdn et al. I (|1996f l and 
IPhillips et "all (|1997l ) making the necessary corrections 
to our adopted cosmology. While our sample of galaxies 
have luminosities, SFRs, and velocity dispersions compa- 
rable with the previous samples, the size selection effect 
separates our sample from the previous samples in sur- 
face brightness. 

Koo et al (1995) and [G uzman et al. I dHH) propose 
that the subset of the faint blue population of galaxies 
with compact geometry (half light radii < 0".5) and nar- 
row emission lines {a < 65kms~ ^) will fade to become 
dwarf spheroidals by z=0, while iHammer et al. I ()2000l ) 
claims that the most luminous of these are too massive to 
become dwarf spheroidals, and instead will become the 
bulges of spiral galaxies. The most massive intermediate 
redshift galaxies (M* > 10^") in our sample could likely 
follow this latter evolution path. Indeed, we see that the 
galaxies in our sample that show extended structure at 
low redshifts (z < 0.3) are among the the most massive 
of the sample. 

The conclu s ions of iKoo et all ()1995[ ) and 
iGuzmdn et al. I (|1998l ) rest partially on the assumption 
that galactic winds from the last starburst event will 
remove the remaining gas from these systems and halt 
star formation causing them to fade several magnitudes 
by z=0. Through modeling the UV and optical broad- 
band colors we find that about half the galaxies in our 
present sample could have formed at most ~ 10% of 
their stellar mass in bursts within the past 100 Myr, 
and only fifteen (all having < 10^) could have 
formed over 20% of their stellar mass within the last 100 
Myr. If the last starburst e vent removes all remaining 
gas from these systems, as iKoo et all (|1995l ) propose, 
then why did the previous starforming events in these 
galaxies that produced the majority of the stars in 
these systems not halt star formation? Our derived 



starformation histories of these galaxies argues that the 
current star formation events will not halt starfromation 
in every galaxy. But what percentage of these will 
continue to experience further bursts of star formation 
is unknown. However, even in the low mass systems of 
the present sample, residual star formation or another 
burst of star formation is ultimately unlikely to c hange 
the evolutionary out c ome p roposed by iKoo et all ()1995D 
and IGuzmdn et al. I (|1998l ) for the most compact low 
mass galaxies in our sample. We suggest that the 
more extended sources of our sample are more likely to 
become present-day dwarf irregulars rather than dwarf 
spheroidals. 

7. SUMMARY 

We have presented DEIMOS spectra for objects de- 
tected by GALEX in the MIS survey with imaged coun- 
terparts in SDSS; a total exposure time of 30 min per 
slitmask was used. GALEX has proven to be a sensi- 
tive instrument for wide field galaxy surveys. We have 
shown that the GALEX Medim Imaging Survey followed 
up with a 30 m integration with Keck/DEIMOS yields 
redshifts and line measurements for star forming galax- 
ies to z^ 0.7, and has yielded 4 QSO's 3 of which are 
previously un cataloged. The matched sample reaches 
approximately 3 magnitudes fainter in r than the SDSS 
spectroscopic survey limits. The sample is not a homoge- 
nous sample, but is indicative of the types of galaxies 
forming stars out to z~ 0.7. We have derived physical 
parameters for these galaxies from the SEDS and com- 
pared this sample to a sample of 50,000 SDSS galaxies 
with GALEX detections. 

1. We find that roughly one-third of the galaxies are 
starforming late type disk galaxies, four are QSOs at 
2 > 1, and the remaining galaxies are faint blue low 
mass starbursts. 

2. Approximately 3 out of 14 star formimg galax- 
ies show emission line ratios indica tive of an AGN . A 
similar fraction was found by 1 Sullivan et al. I ()2000l ) in 
their UV selected sample. 

3. The masses of the galaxies are typically lower 
than what is found locally in the SDSS spectroscopic 
sample. The range of A/, for the DEIMOS sample spans 
from 10^ to IO^^Mq, whereas the median of the SDSS 
spectroscopic sample is ~ 5 x lO^*'. 

4. The SFRs of the galaxies at z > 0.25 are roughly 
an order of magnitude greater than the SFRs for the 
galaxies at z < 0.25. 

5. Besides three of the most massive, and reddest 
in NUV -r color, the remaining galaxies show evidence 
of a starburst in the last 100 Myr, with log 6 ^ —0.1. 
Fifteen of the galaxies in the lower mass range of the 
sample could have formed more than 20% of their stellar 
mass in bursts of star formation within the last 100 Myr. 

6. Our sample has similar velocity dispersions, 
SFRs, and B luminosities to previous samples of faint 
blue galaxies, though the galaxies in our present study 
are 2 mag fainter in surface brightess. 
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Fig. 1. — Spectra of several galaxies from our sample at a range of different redshifts. All of the galaxies are blue sequence galaxies 
except the galaxy at 2 = 0.77, which lies on the red sequence. The spectra have been boxcar smoothed by 5 pixels. 
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Fig. 2. — Spectra of four QSOs from our sample. The spectra have been smoothed by 5 pixels. 
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Fig. 3. — Redshift distribution of spectroscopic sample. The mean redshift for the sample is z = 0.421. Shaded boxes indicate the quasar 
redshifts. 
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Fig. 4. — Emission line diagnostic diagram first used bv lBaldwin. Phillips, fc Terlevich 1119811). The shaded 2D-histoKram corre sponds 
a to the GALEX IRl.l/SDSS DR2 spectroscopic sample. The dashed curves taken from IKewlev et al. I l|2001l '): [Kauffmann et al. I (2003) 
show the distinction between sources with emission line flux coming from AGN (above) and sources with emission line flux coming from 
HII regions (below). Out of the 14 objects from our DEIMOS sample with detections of H/3, [OIII], Hq, and [Nil], only three have emission 
line ratios consistent with emission due to an AGN. 
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Fig. 5. — SDSS r magnitude distribution of the DEIMOS spectroscopic sample plotted with the SDSS r magnitude distribution of 
the matched GALEX IRl.l/SDSS DR2 spectroscopic sample (shaded histogram). The DEIMOS matched spectroscopic sample mean r 
magnitude ( 21) is 3 magnitudes fainter than the mean of the SDSS spectroscopic sample. 
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Fig. 6. — CMD of Mr vs. NUV-r plotted for the sample of GALEX/SDSS objects with DEIMOS spectroscopy plotted with the entire 
GALEX(IR1.1)/SDSS (DR2) matched sample having SDSS spectroscopy. The diamonds represent galaxies in the DEIMOS sample at 
z < 0.25; crosses represent galaxies in the DEIMOS sample at z > 0.25. The IR1.1/DR2 sample is plotted as the shaded contour plot; the 
darker regions correspond to a higher density of points and the contours encompass 40% and 80% of the of the objects in the sample. 
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Fig. 7.— Panel 1: CMD of Mr vs. FUV - NUV plotted for the 21 galaxies in the DEIMOS sample with FUV deteetions, plotted with 
objects in the IR1.1/DR2 matched sample with FUV detections shown as a shaded contour plot. PANEL 2: histogram of FUV — NUV 
color for the 24 DEIMOS FUV galaxies plotted with distribution of the IR1.1/DR2 FUV sample (shaded histogram). PANEL 3: same 
as figure 5. The filled (unfilled) circles correspond to objects with (without) FUV detections. Panel 4: Color-Color diagram of the FUV 
DEIMOS galaxies again overplotted onto the FUV IRl.l/DEIMOS sample. The symbols used are the same as in figure 6 and the contours 
encompass 40% and 80% of the of the objects in the IR1.1/DR2 sample. 
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Fig. 8. — Derived Galaxy parameters, inetallicity and V-band attenuation plotted versus M» and NUV — r color. The DEIMOS 
spectroscopic sample is plotted over the matched GALEX IRl.l/SDSS DR2 spectroscopic sample (shaded contour plot). The crosses 
correspond to objects with s redshifts z > 0.25. The diamonds correspond to objects with redshifts z < 0.25. The contours for the plots of 
stellar mass contain 57%, 84%, and 97% of the data. The contours of NUV — r color enclose 40% and 80% of the sample. 
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Fig. 9. Derived Galaxy parameters, log SFR and log b plotted versus M, and NUV — r eolor. The DEIMOS spectroscopic sample is 
plotted over the matched GALEX IRl.l/SDSS DR2 spectroscopic sample (shaded contour plot). The crosses correspond to objects with 
redshifts z > 0.25. The diamonds correspond to objects with redshifts z < 0.25. The contours for the plots of M* contain 56%, 84%, and 
97% of the data. The contours of NUV — r color enclose 40% and 80% of the data. The SFRs for the high z galaxies are approximately 
and order of magnitude higher than the SFRS of the low z galaxies. 
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Fig. 10.— log b histogram distribution of the DEIMOS sample plotted with the log b distribution of the matched GALEX IRl.l/SDSS DR2 
spectroscopic sample (shaded histogram) normalized to the size of the DEIMOS sample. This figure reflects our predominant sensitivity 
to the blue sequence star forming galaxies. 
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Fig. 11. — Panel 1: Rest frame absolute B magnitude, Mj, plotted versus the B-mag surface brightness within the petrosian r half— light 
radius. Panel 2: St ar fo rmation rate plotted versus measured velocity dispersions. The filled diamonds correspond to objects in our sample. 
Objects taken from|Koo ct al (1995) & Guzman ct al. (1996) are plotted as stars, and objects taken from Phillips ct al. (1997) are plotted 
as squares. While the present sample has SFRs, luminosities, and velocity dispersions similar to the previous studies of faint blue galaxies, 
our sample contains sources with more extended emission and thus has lower surface brightness. 
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TABLE 1 



SDSS Object ID z EW[o//]3727 EWj^^j EW[o//j]5007 EW^a EW[^„]6584 [OIII]5007/if^ [NII]6584/Ha 



587725578037494738 


0, 


.474 


7.23 


± 


5.29 


2.11 


± 


0.51 


2, 


.54 


± 


0, 


.29 


*** 


± 


*** 


*** 


± 


*** 


2.83 


± 


0.72 


*** 


± 


*** 


587725578037494286 


0, 


.134 


*** 


± 


*** 


2.05 


± 


0.20 


2, 


.57 


± 


0, 


.22 


4.51 


± 


0.05 


3.46 


± 


0.13 


1.37 


± 


0.18 


0.25 


± 


0.01 


587725591459201372 


0, 


.615 


4.63 


± 


1.24 


3.02 


± 


0.50 


3, 


,74 


± 


0, 


.33 




± 






± 




1.46 


± 


0.28 




± 




587725578037495014 


0, 


.213 




± 




6.16 


± 


4.88 


4, 


,83 


± 


4, 


,78 


58.32 


± 


30.70 


3.91 




16.30 


1.12 


± 


1.38 


0.98 


± 


0.60 


587725578037494283 


0, 


.084 




± 




0.82 




0.25 


1, 


,17 


± 


0, 


,25 


2.36 


± 


0.05 


1.68 




0.10 


1.84 




0.69 


0.27 




0.02 


587725591459201726 


0, 


.439 


5.21 


± 


0.35 


3.17 


± 


0.18 


3, 


,34 


± 


0, 


,06 














4.95 




0.30 


*** 


± 
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0, 


.066 


*** 




*** 


7.74 


± 


0.19 


2, 
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± 


0, 
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3.57 


± 


0.01 
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± 


0.02 
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± 


0.05 
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± 


0.01 
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0, 


.068 


*** 


± 


*** 
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± 
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1, 
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± 


0, 
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± 
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± 


0.51 


2.93 


± 
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0.14 


± 


0.06 
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0, 


.066 


*** 


± 
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0, 
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± 
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± 
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± 
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± 
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± 
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± 
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0, 
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± 
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0, 
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± 
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2, 
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± 


0, 
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± 
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± 
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± 
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0.03 
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± 
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3, 
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± 


0, 
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± 
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± 
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± 
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± 


0.04 
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± 
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*** 


± 
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*** 


± 


*** 


0.34 


± 


0.23 


*** 


± 


*** 
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0, 
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± 
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± 


0.22 


0, 


,.59 


± 


0, 


,34 
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± 
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± 
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0.63 


± 
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± 
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± 
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± 


0.03 
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0, 


.565 


8.01 


± 


0.95 


3.13 


± 
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± 
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± 
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,23 


± 


0, 


,47 


2.76 


± 
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2.18 


± 


0.26 
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± 


0.44 


0.19 


± 


0.02 
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.290 
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± 
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*** 


± 


*** 


1, 


,81 


± 


1, 


,07 


0.82 


± 
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± 


0.41 
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± 
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± 


2.21 
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0, 
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*** 


± 
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± 


0.35 


2, 


,69 


± 


0, 


,35 
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± 
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5.15 


± 


0.17 


0.95 


± 


0.17 


0.36 


± 


0.01 


587725578037166749 


0, 


.320 


*** 


± 


*** 


2.30 


± 


0.35 


2. 


,45 


± 


0. 


,86 


*** 


± 


*** 


*** 


± 


*** 


0.59 


± 


0.22 


*** 


± 


*** 


587725578037166468 


0, 


.330 


*** 


± 


*** 


1.49 


± 


0.20 


0. 


,94 


± 


0. 
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*** 


± 


*** 


*** 


± 


*** 


0.62 


± 


0.14 


*** 


± 


*** 
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0, 


.168 




± 




2.47 


± 


0.11 


3. 


,06 


± 


0. 


,07 
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± 


0.03 


3.06 


± 


0.09 


2.39 


± 


0.12 


0.20 


± 


0.01 


587725578037166705 





.192 




± 




1.54 




0.35 


2, 


,71 


± 


0, 


,29 


2.50 




0.11 


1.24 


± 


0.50 


2.94 


± 


0.73 


0.06 


± 


0.03 


587725578037166672 


0, 


.189 


*** 


± 


*** 


3.85 


± 


0.15 


2, 


,92 


± 


0, 


,20 


5.48 


± 


0.03 


5.96 


± 


0.07 


0.59 




0.05 


0.34 


± 


0.01 


587725578037166295 


0, 


.560 


7.13 


± 


0.52 


5.94 




0.38 


5, 


,37 


± 


0, 


,29 




± 






± 


*** 


1.29 


± 


0.11 




± 




587725578037166628 


0, 


.652 


0.95 


± 


0.65 


3.54 


± 


0.43 


0, 


,86 


± 


0, 


,45 


*** 


± 


*** 


*** 


± 


*** 


0.17 


± 


0.09 


*** 


± 


*** 


587725578037166629 


0, 


.321 


2.15 


± 


4.43 


2.93 


± 


0.17 


3, 


,21 


± 


0, 


,07 




± 




*** 


± 




3.02 


± 


0.19 




± 
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0, 


.561 


5.25 


± 


0.34 


2.84 


± 


0.15 


4, 


,40 


± 


0, 


,25 


*** 


± 


*** 


*** 


± 


*** 


1.70 


± 


0.13 


*** 


± 


*** 


587725578037101267 


0, 


.293 




± 




7.99 


± 


8.21 


6, 


,65 


± 


0, 


,68 


2.60 


± 


1.68 


0.17 


± 


0.51 


*** 


± 


*** 


0.10 


± 


0.30 


587725578037101221 


0, 


.518 


5.79 


± 


0.95 


3.31 


± 


0.35 






± 




** 


*** 


± 


*** 


*** 


± 




*** 


± 


*** 


*** 


± 


*** 


587725578037100922 


0, 


.168 




± 




1.24 


± 


0.44 


1, 


,06 


± 


0, 


,45 


3.54 


± 


0.11 


2.82 


± 


0.20 


0.85 


± 


0.47 


0.48 


± 


0.04 


587725578037101176 


0, 


.281 


*** 


± 


*** 


2.28 


± 


0.29 


3, 


,52 


± 


0, 


,27 


2.49 


± 


0.08 




± 




2.07 


± 


0.31 


*** 


± 


*** 


587725591458873892 


0, 


.281 


*** 


± 


*** 


2.49 


± 


0.21 


3, 


,14 


± 


0. 


,26 




± 




*** 


± 


*** 


1.21 


± 


0.14 




± 




587725578037100775" 


0, 


.176 


*** 


± 


*** 


*** 


± 


*** 


* 




± 


*: 


** 


0.86 


± 


0.11 


1.07 


± 


0.08 


*** 


± 


*** 


1.30 


± 


0.20 


587725591458808530 


0, 


.427 


2.53 


± 


0.96 


3.58 


± 


0.27 


3, 


,92 


± 


0, 


,38 


*** 


± 


*** 


*** 


± 


*** 


0.94 


± 


0.11 


*** 


± 


*** 


587725591458808528 


0, 


.598 


5.42 


± 


0.31 


3.57 


± 


0.20 






± 




** 


*** 


± 


*** 


*** 


± 


)|C*5|C 


*** 


± 


*** 


*** 


± 


*** 


587725578037101077 


0, 


.387 


6.51 


± 


1.41 


3.96 


± 


0.33 


3. 


,12 


± 


0. 


,13 


*** 


± 


*** 


*** 


± 


*** 


2.40 


± 


0.22 


*** 


± 


*** 


587725578037101473 





.496 


4.81 


± 


1.31 


2.44 


± 


0.52 


2, 


,95 


± 


0, 


,13 


*** 


± 


*** 


*** 


± 


*** 


4.70 


± 


1.01 


*** 


± 


*** 


587725578037166675 


0, 


.498 


7.79 


± 


0.92 


3.15 




0.23 


3, 


,32 


± 


0, 


,14 


*** 


± 


*** 


*** 


± 


*** 


1.39 


± 


0.11 


*** 


± 


*** 



^ denotes objects with corresponding spectra in SDSS denotes objects with failed SED fit 
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TABLE 2 



SDSS Object ID 




z 




RA 




Dec 


FUV 


NUV 


NUV — r 


logM* 


log SFR 


log 6 


587725578037166705 





192 


17'' 


37m 


30.681'' 


57° 


20' 


8.70" 


22.53 


23 


11 


1.51 


8.69 


-0.42 


-0.09 


587725578037166675 





498 


17'' 


37m 


34.409'' 


57° 


21' 


13.71" 


*** 


22 


62 


0.97 


9.50 


0.50 


-0.07 


587725578037166672 





189 


17'' 


37m 


39.053^ 


57° 


21' 


30.10" 


*** 


23 


04 


3.36 


10.05 


0.15 


-0.55 


587725578037166749 





320 


17'' 


37m 


41.177' 


57° 


18' 


46.29" 


22.87 


22 


12 


1.88 


9.91 


0.65 


-0.14 


587725578037100839 





561 


17'' 


37m 


43.542" 


57° 


24' 


5.51" 




22 


19 


1.19 


10.40 


0.85 


-0.32 


587725578037166468 





330 


Ijh 


37m 


45.923'' 


57° 


19' 


17.19" 


22.38 


21 


50 


2.15 


10.85 


0.48 


-0.84 


587725578037166557 





168 


17'' 


37m 


58.250" 


57° 


20' 


16.80" 


20.61 


20 


12 


1.18 


9.47 


0.53 


-0.08 


587725578037166295 





560 


17'' 


37m 


59.495" 


57° 


23' 


21.80" 


*** 


22 


16 


0.89 


9.70 


0.79 


-0.07 


587725578037166628 





652 


17'' 


38"^ 


2.622" 


57° 


23' 


26.99" 


*** 


22 


73 


1.51 


10.51 


1.11 


-0.24 


587725578037166629 





321 


Ijh 


38*" 


7.756" 


57° 


23' 


34.90" 


*** 


22 


32 


1.04 


9.09 


0.28 


-0.05 


587725578037101267 





293 


17'' 


38"" 


22.192" 


57° 


25' 


2.82" 




23 


36 


1.66 


9.16 


-0.06 


-0.18 


587725578037100922 





168 


17'' 


38*" 


23.628" 


57° 


27' 


56.42" 


21.48 


21 


97 


2.67 


9.97 


-0.24 


-0.76 


587725578037101473 





496 


17'' 


38"^ 


27.876" 


57° 


26' 


33.90" 


22.91 


22 


28 


1.22 


9.76 


0.68 


-0.10 


587725578037101077 





387 


17'' 


38^" 


36.526" 


57° 


30' 


38.59" 


*** 


22 


32 


0.52 


9.11 


0.51 


-0.01 


587725578037101221 





518 


17'' 


38"* 


37.317" 


57° 


26' 


53.92" 


*** 


22 


50 


1.09 


10.07 


0.62 


-0.26 


587725578037100775° 





176 


17'' 


38^" 


37.646" 


57° 


29' 


13.99" 


21.03 


20 


34 


3.08 


11.08 


0.69 


-0.88 


587725578037101176 





281 


17'' 


38'" 


41.873" 


57° 


28' 


9.30" 


*** 


22 


33 


0.99 


9.24 


-0.09 


-0.19 


587725591458873892 





281 


17'' 


38^" 


48.259" 


57° 


29' 


10.40" 


22.69 


22 


23 


1.80 


9.76 


0.43 


-0.13 


587725591458808530 





427 


17'' 


38"* 


50.596" 


57° 


29' 


54.31" 


*** 


22 


88 


2.89 


10.50 


2.12 


0.00 


587725591458808528 





598 


17'' 


38"* 


54.873" 


57° 


30' 


5.80" 


*** 


22 


58 


1.83 


10.37 


1.33 


-0.09 


587725578037494286 





134 


17'' 


39"* 


45.205" 


56° 


40' 


2.20" 


20.87 


20 


47 


1.17 


9.66 


-0.15 


-0.28 


587725578037494409 





355 


17'' 


39™ 


51.035" 


56° 


39' 


13.11" 


*** 


23 


23 


1.78 


9.14 


0.36 


-0.04 


587725578037495014 





213 


17'' 


39™ 


51.343" 


56° 


39' 


58.89" 


*** 


22 


73 


0.95 


8.18 


-0.66 


-0.02 


587725578037494283 





084 


17'' 


39™ 


53.130" 


56° 


40' 


18.91" 


22.24 


22 


00 


2.34 


9.17 


-0.57 


-0.35 


587725578037494050 





077 


17'' 


39™ 


56.243" 


56° 


38' 


17.20" 


*** 


22 


11 


5.46 


10.76 


-0.80 


-1.91 


587725578037494494 





356 


17'' 


39™ 


56.287" 


56° 


37' 


21.00" 


*** 


22 


20 


1.96 


9.99 


1.14 


-0.03 


587725578037494738 





474 


17'' 


39™ 


56.704" 


56° 


37' 


53.80" 


*** 


22 


72 


0.86 


9.67 


0.38 


-0.16 


587725591459201436 





066 


17'' 


40™ 


1.663" 


56° 


44' 


3.12" 


20.89 


20 


74 


2.20 


9.21 


-0.41 


-0.35 


587725591459201125*' 





066 


17'' 


40™ 


3.853" 


56° 


41' 


59.82" 


20.37 


19 


99 


1.96 








587725591459201656 





157 


17'' 


40™ 


6.724" 


56° 


43' 


49.51" 


22.64 


22 


12 


-0.52 


8.68 


-0.97 


-0.24 


587725591459201627 





079 


17'' 


40™ 


8.196" 


56° 


44' 


57.80" 


22.18 


21 


68 


1.51 


8.48 


-0.61 


-0.09 


587725591459201372 





615 


17'' 


40™ 


8.328" 


56° 


39' 


39.82" 


*** 


22 


68 


1.80 


10.53 


0.81 


-0.51 


587725591459201929 





436 


17'' 


40™ 


15.117" 


56° 


46' 


4.70" 


22.36 


22 


16 


0.24 


9.27 


0.22 


-0.07 


587725591459201726 





439 


17'' 


40™ 


17.307" 


56° 


41' 


31.09" 


*** 


22 


42 


0.94 


9.98 


0.37 


-0.22 


587725591459136339 





188 


17'' 


40™ 


17.468" 


56° 


48' 


5.50" 


21.23 


20 


57 


0.76 


9.98 


-0.06 


-0.47 


587725591459201670 





651 


17'' 


40™ 


19.175" 


56° 


43' 


39.18" 


*** 


22 


46 


0.14 


8.93 


0.61 


0.29 


587725591459201562 





068 


17'' 


40™ 


20.969" 


56° 


42' 


43.30" 


*** 


22 


77 


2.90 


8.77 


-1.06 


-0.53 


5S77255Q1 45Q201 614 





188 


17'' 


40™ 


23.225" 


56° 


45' 


42.52" 


22.37 


21 


50 


0.59 


8.72 


-0.06 


-0.04 


587725591459136404 





220 


17'' 


40™ 


23.708" 


56° 


46' 


34.10" 


22.53 


21 


76 


0.79 


9.59 


-0.47 


-0.55 




u 


ZiJO 


1 

i / 


40™ 


29.685" 


00 


50' 


27.71" 


Zi.D4 


21 


93 


lie 
i.lo 


y.oo 


yj.i-Z 


-yj.ZL 


DO 1 ( zooy i4oy ioDUz4 


u 


Z40 


1 7^ 


40™ 


32.498" 


OD 


49' 


12.51" 


ZZ. 1 


20 


99 


-U.Uo 


*** 


*** 


*** 


Do 1 ( zooy i4oyzuioDo 


u 


u (o 


1 7^ 


40™ 


33.193" 


00 


44' 


5.32" 




20 


82 


l.UO 


y.uu 


n on 
-u.yu 


n AO 

-KJ.HlZ 


DO 1 i zooyi4:oyiouz 1 i 


n 


9Qn 


1 7^ 
J- 1 


40™ 


35.691" 


OU 


50' 


29.29" 


22 66 


22 


23 


97 


1 n QQ 
lu.yy 


U-'4:y 


-u.yo 


587725591459136330 





565 


17'' 


40™ 


46.362" 


56° 


49' 


13.40" 


*** 


22 


18 


1.33 


10.03 


1.06 


-0.08 


587725591459136031 





192 


17'' 


40™ 


56.177" 


56° 


49' 


15.38" 


20.94 


20 


09 


2.45 


10.92 


0.97 


-0.47 


587725591459136351 





319 




40™ 


56.594" 


56° 


48' 


52.20" 




21 


35 


2.15 


10.90 


0.75 


-0.60 


587725578037100834 


1 


515 


17'' 


38™ 


9.360" 


57° 


25' 


21.36" 




23 


40 


2.63 








587725591459201473 


1 


387 


17'' 


40™ 


9.836" 


56° 


40' 


7.68" 




22 


67 


1.14 








587725591459136108 


1 


632 


17'' 


40™ 


43.682" 


56° 


48' 


45.36" 




23 


05 


1.67 








587725591459135981" 


1 


028 


17'' 


40™ 


49.197" 


56° 


47' 


23.65" 


22.62 


21 


20 


1.94 


*** 


*** 


*** 



^ denotes objects with corresponding spectra in SDSS denotes objects with failed SED fit 



